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VIDEO PROCESSOR ALIGNMENT CLAMPING SPRING 
FIELD OF THE INVENTION 

The invention relates generally to a digital light pulse (DLP™) projection 
system for use with a microdisplay. 

BACKGROUND OF THE INVENTION 

At the core of every digital light pulse (DLP™) projection system is an 
optical semiconductor known as a digital micromirror device (DMD) chip. The 
mechanical alignment of the DMD chip to the rest of the light engine is critical to 
properly locating the picture onto the screen. 

A special fixture or machine is required to align the DMD assembly 
(including the heatsink and PC board) to the core optics array. Features are 
typically built into the assembly for the machine to manipulate the DMD chip so at 
to align it. 

Previous light engine designs have hard mounted the DMD assembly to 
the optics housing and then adjusted the optical system around the chip position. 
Since, this alignment is performed visually on the screen by an operator the 
electronics are live during this alignment and the DMD chip needs to be in focus 
for the alignment to be performed properly. 

DETAILED DESCRIPTION 

The present invention provides a controlled clamping force to the DMD 
assembly, so that it remains in place between the production steps of DMD 
alignment and the final clamping of the screws. It also provides a positive Z-axis 
bias to the assembly, to eliminate any tolerance in that direction. This clamping 
action is accomplished using a stamped steel leaf spring. 
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The DMD needs to be in the correct Z-axis throughout the alignment 
process to keep the picture on the screen in focus. This spring system applies 
adequate pressure to the DMD to keep it in proper focus. 

In the present light engine design, the core optics assembly is fixed in 
location. Therefore, it is necessary to adjust the DMD to the optics for picture 
alignment. The spring system with DMD alignment is unique in the industry. 

The present invention uses a stamped steel piece to act as a leaf spring, 
as shown in FIG. 1 . The spring is compressed by two shoulder screws, which 
applies a prescribed loading to the DMD assembly for holding it to the optics 
housing. With this loading applied, the DMD has enough freedom to be 
manipulated by the alignment machine, but will still be held in place until the 
system can be locked down. 

In one embodiment, four coil springs and four shoulder screws are used to 
provide force to the system. Also, there is considerable tolerance in the force- 
deflection curves of the coil springs. Because the four springs act independently, 
there can be more or less force applied at some of the locations. In another 
embodiment, the leaf spring acts as a total spring system so that each contact 
point gets an equal loading force. 
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Screws go through the 
leaf spring clamp and 
attach DMD assembly 
to the optics module 



Leaf Spring Clamp 



The bottom surface of the 
DMD assembly mounts 
against the optics housing 



DMD Housing 
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